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Outline 

•  Origin of LBNE (Long Baseline Neutrino 
Experiment)  

•  Stakeholders  
•  The LBNE Project 

– DOE CD (Cri>cal Decision) Process 
–  CD Status 
–  Project Scope 
– Alterna>ves Analysis 

•  Why LAr20? 

•  Project Schedule 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From P5 report, May 2008 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From P5 report, 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Stakeholders 

•  Science Collabora>on 
•  NSF DUSEL at Homestake 

– UC Berkley, LBNL 
– SDSTA, Sanford Laboratory 

•  DOE Long Baseline Neutrino Experiment 
(LBNE) Project 

11/23/09  7 LBNE  Overview   Gina Rameika 



11/23/09  8 LBNE  Overview   Gina Rameika 



11/23/09  9 LBNE  Overview   Gina Rameika 



11/23/09  LBNE  Overview   Gina Rameika  10 

Davis  
Cavern 

Ross Sha^ 

Standard Lab Modules Yates Sha^ 

New Dri^s 
at 4850L 

Exis>ng Dri^s 

Staging 
Area 

New Dri^ 
to 5040L 

Large Cavity 1 

Project Scope (LM) 
Project Scope (LC) 

#6 Winze 

4850 Level Developmental Baseline for PDR: 
Three Lab Modules & First Large Cavity, Plan View 

New Winze New Bypass Dri^ 
and Large Cavity 

U>lity Area 
at 4850L 

Small Lab Module 



11/23/09  LBNE  Overview   Gina Rameika  11 

Davis  
Cavern 

Ross Sha^ 

Standard Lab Modules Yates Sha^ 

New Dri^s 
at 4850L 

Exis>ng Dri^s 

Staging 
Area 

New Dri^ 
to 5040L 

Large Cavity 1 

Project Scope (LM) 
Project Scope (LC) 

#6 Winze 

4850 Level Developmental Baseline for PDR: 
Three Lab Modules & First Large Cavity, Plan View 

New Winze New Bypass Dri^ 
and Large Cavity 

U>lity Area 
at 4850L 

Small Lab Module 

Aligned to FNAL 



Department of Energy projects get approval 
through a   

Cri>cal Decision Process 
(DOE Order 413.3) 

•  CD‐0 : Mission Need 

•  CD‐1 : Evalua>on/Selec>on of Alterna>ves and 
Development of the Cost Range 

•  CD‐2 : Project Cost, Schedule and Technical Baseline 
approved 

•  CD‐3 Start of Construc>on 
•  CD‐4 Start of Opera>ons 



Department of Energy projects get approval 
through a   

Cri>cal Decision Process 
(DOE Order 413.3) 

•  CD‐0 : Mission Need (funding from base program) 

•  CD‐1 : Evalua>on/Selec>on of Alterna>ves and 
Development of the Cost Range (PED* funds) 

•  CD‐2 : Project Cost, Schedule and Technical Baseline 
approved (PED funds) 

•  CD‐3 Start of Construc>on (Line Item Construc>on 
and MIE funds) 

•  CD‐4 Start of Opera>ons 
* Project Engineering and Design 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Kovar 
Nov. 2008 
HEPAP 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LBNE Project Status 
•  DOE has generated CD‐0 (Mission Need) documenta>on 

–  We have not been allowed to see it 
–  Defines scope, a cost range, and a funding profile for the upper limit 

of the range 
•  We believe the cost range in the document is $600M ‐ $ 900 M 
•  We have been told that the scope includes a beam, a near detector,  a far 

detector (equivalent to the capability of a 100kT WC detector), the detector 
cavity and the laboratory infrastructure required to build that cavity and the 
detector 

–  This protects the project in case the DUSEL were not approved 

•  The magnitude of the TPC requires the approval of the 
Deputy Undersecretary of Energy 
–  A^er much review and discussion within the Office of 
Science  it is awai>ng approval by Dr. Binkman 

–   Needs to be presented to an ESAB 
–  End of year ? ? 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LBNE Project Status  

•  February 2009 : DOE requested a plan for gekng to CD‐1  
–  Goal : Q1FY11 (~12 months from now) 
–  Allows for project being funded by PED funds 

•  ~$100M of the TPC is “allocated” for PED in FY11‐13 

–  CD‐1 Plan presented to DOE on August 4 
•  LAr  Detector as an alterna>ve – fully supported   
•  $25 M plan, including $15 M RA funds, for conceptual design 

–  $9 M ARRA at FNAL 
–  $6 M ARRA at BNL  ($1M for LAr) 

•  LAr budget ~$5.4M 
–  Supports design work at BNL, MSU, UCLA, IU 
–  Consul>ng for cryogenics, cryostat and  cavity construc>on 
–  Consul>ng for risks 

–  CD‐11 in early FY11 is helpful to the DUSEL case before the Na>onal 
Science Board, expected for Spring 2011 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Some ballpark cost “analysis” 

•  TPC <  $900M 
–  Beam requires ~ $300M ‐ $350M 
–  Near detector ‐ ~$30M ‐ 50M ??? 
–  TPC needs to cover the  scope of  one  100 kT module of 
water, including cavity + infrastructure to construct the 
cavity 

•  Minimal infrastructure costs ~$100 ‐ $200 M   
•  $300M ‐ $500 M for the detector plus cavity 

•  If NSF provides the infrastructure, the DOE TPC is likely 
to be reduced 

•  If NSF provides the cavity and or significant funding for 
the detector, the DOE detector scope can be increased, 
i.e. an addi>onal detector module, liquid argon, … 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Why LAr20? 
100 kT WC module used to “develop” the TPC  

•  Simple concept 
–  Hole in the ground 
–  Mount PMTs 

–  Fill 
•  Some major issues 

–  Containment vessel design 
–  Cables (50K x 50m) 

–  Water purity, temperature 
control 

–  PMT implosion protec>on 

–  NC background rejec>on 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50‐60K 10 inch PMT’s  
per 100 kT fiducial volume 



Configura>ons 
Technology Alterna>ve 

compare “apples to apples” 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WC  LAr 
One can imagine 4 
 poten>al configura>ons 

How can we 
 op>mize? 
Depends on cost, 
schedule, technical 
performance… 



LBNE  
Project Office 

FNAL 

Near 
Detector 
LANL 

Neutrino 
Beam 
FNAL 

Far Detector 
– WC 
BNL 

Far Detector 
– LAr 
FNAL 

LBNE : Project Defini>on Phase 

Technical 
Components 

Detector 
Components 

Conven>onal 
Construc>on at 

FNAL  

Cavity 
Construc>on 
Interface 

Detector 
Systems 

Cavity 
Construc>on 
Interface 

Detector 
Systems 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1.5  LBNE – LAr   
B. Baller 

1.5.1 Project 
Management 

1.5.2 Cryogenics 
System 

1.5.2.1 Lar 
Delivery and 
Storage 

1.5.2.2 Argon re‐
liquifica>on 
system 

1.5.2.3 Argon 
Purifica>on 
System 

1.5.3.4 Cryogenics 
Instrumenta>on 
and Monitoring 

1.5.3.5 LN2 
System 

1.5.3  Cryostat 

1.5.3.1 Argon 
Containment 

1.5.3.2 Insula>on 

1.5.3.3 Support 
Structures 

1.5.3.3 Vacuum 
System 

1.5.4 TPC 

1.5.4.1 TPC 
Chamber 

1.5.4.2 In Vessel  
Electronics 

1.5.4.3  Feed 
throughs 

1.5.4.4 Detector 
Cabling 

1.5.4.5 
Instrumenta>on 
and Monitoring 

1.5.5  Electronics 
and DAQ 

1.5.5.1 Warm 
Electronics 

1.5.5.2 DAQ 

1.5.5.3 Readout 
and DAQ 

infrastructure 

1.5.6 Cavern and 
Infrastructure 

1.5.6.1 Site 
Prepara>on 

1.5.6.2  Cavern 
Excava>on 

1.5.6.3  Cavern 
Ouuikng 

1.5.7  Installa>on 
and 

Commissioning 

1.5.7.1 Pre‐
Installa>on 

1.5.7.2 
Installa>on 

1.5.7.3 Pre‐
Commissioning 

1.5.8 Photon 
Detectors 



CD‐1 Deliverables : Documenta>on 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Long Range Schedule 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From K. Lesko, DUSEL Wksp, Sept. 30, 2009 



Signals 
and  
backgrou
nds for 
WC v LAr 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Mark Dierkxsen, 
2008 

300 kT WC              50 kT LAr             


